The behavior of a nuclear spin-1 system with the Hamiltonian including: a) the interaction of the electric quadrupole moment of nuclei with the axial gradient of the crystal electric field; b) a homonuclear and heteronuclear dipole-dipole coupling; and c) the interaction with a multiple pulse radiofrequency field of arbitrary orientation was considered. The effective Hamiltonian is con structed by using the Floquet theory. The secular parts of the homonuclear and heteronuclear dipole-dipole interaction was found and the quasi-equilibrium magnetization was calculated.
Introduction
To o b ta in the high resolution N M R or N Q R spec tra an d to study slow m olecular m otions in solids, various experim ental techniques have been developed, m any of w hich utilize m ultiple-pulse radio-frequency (r.f.) fields [1, 2] . V arious theoretical m ethods have been used to explain the behavior of a nuclear spin u n d er m ultiple-pulse irradiation.
Recently, the m ultiple-pulse irra d ia tio n has been applied to a polycrystalline sam ple containing spin-1 nuclei in the axial electric field gradient (EFG ) to o b serve the long tim e evolution of the spin system [3] . B ut the m ultiple-pulse spin-locking state was n o t o b served in the experim ent, w hich is ra th e r surprising.
To explain this situation, we generalize in the pres ent paper, the earlier theoretical consideration [4] to the case of the spin I = 1 system in an axially sym m et ric E F G .
Hamiltonian of the System
L et us consider a crystalline sam ple containing sp in -1 nuclei and irrad iated by the m ultiple-pulse spin-locking sequence [1 -3 ] . T he to ta l H am iltonian of the spin system at tim es t <£ (the spin lattice + 2 -£}fc (^10 + 1) (^io + ^oi) + 2
(^oi "I" eio) (e oi + e Io)} > (7) The dynam ics of the spin system will be handled by the von N eu m an n equatio n
To solve (11) it proves profitable to carry o u t the u nitary tran sfo rm atio n of all o p era to rs used by m eans of the o p era to r Q (t) = exp (i stf t) w ith co .
-j Z ( e { i -2 e J 00 + eJ u ).
(12) (11) and om iting the term s which oscillate rapidly w ith frequencies co and 2 co we ob tain
Inserting g(t) = Q + (t) £>(t)Q(t) into
+ 2Fjk (eJ 01e \0ek 0l + e{0 ek 0l)}, 
Effective Hamiltonian
The spin system is assum ed to be a t equilibrium before the p rep arato ry pulse. The actio n of the peri odic r.f. field pulses on a spin system consists of the p re p a ra to ry pulse ta k in g the spin system o u t of equi librium an d the m ultiple-pulse sequence. The state resented as o p e ra to r g + (0), im m ediately after the end of the action of the p re p a ra to ry pulse form s the initial condition for JJ0 (tc) = exp (13) [5] w hich describes the evolution of the spin sys tem u n d er the influence of the m ultiple-pulse periodic action.
E q u atio n (13) 
T he periodicity of & (t) allow s us to w rite the evolu tio n o p e ra to r U (t) in F lo q u et form [6] as
w here P (t) has the sam e periodicity as i f (t) and H is the tim e-independent effective H am iltonian.
In the m ultiple-pulse experim ents one usually chooses tc in such a m an n er th a t e = \\Jfdd || tc<^ 1 (here || 3tdd || is the n o rm of the o p era to r J^dd), so we can expand the solu tio n (22) of (13) in a series as pow ers of e. F ro m (23) we have for zeroth appro x im a tion
w here j f 0 (?) = f (r) and
U0(t) = P0( t) e -itH(O\
T he o p e ra to r P0(t) is the solution of the equation
w ith the initial co n d itio n i>o(0) = l , w here H {0) is given by 
U *(t)=P0+(t)U(t),

U1(t) = [\+ C (t)]+ U*(t) o f (38) gives d UM) r i~~1 = { H e{{ + V(t)}
Quasi-Equilibrium Magnetization
(48) N ow the o rd er of the tim e-dependent p a rt of the rig h t-hand side of (44) is p ro p o rtio n al to e2 and suffi ciently sm aller th a n the o rd er of interactions inserted in H e{[, an d m ay be taken into acco u n t by m eans of p ertu rb atio n theory [7] . So one m ay assum e th a t d u r ing the tim e ~ T2 the spin system will reach a q u asi equilibrium state [7, 8] w ith state o p e ra to r
F o r the tim es ~ T2 we m ay also neglect th e ab so rp tio n of r.f. field energy by the spin system a n d use the law of energy conservation [8] : 
Conclusion
T he effective H am ilto n ian (3) is sim ilar to one w hich describes the N Q R Z eem an effect.
T he degeneracy of the energy sp ectru m is rem oved b u t the spin-spin coupling w ith su rro u n d in g n eigh bors is n o t quenched [10] . The last circum stance m ay lead to shortening of the spin echo decay tim e [11, 12] , T2, which m eans th a t the spin-locking effect ca n n o t be detected. But there exists the m eth o d o f co n tin u o u s wave no n -reso n an t irrad iatio n of the n u clear spin d u r ing the m ultiple-pulse experim ent [13] , m ak in g it p o s sible to overcom e these difficulties. -eoI e io -e io e oi -e lo ^oll} (^2)
an d nonsecular parts 
